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tt&oyp v m. y ^Wott* << >#- 

- K»JE*«( 4 3 ) * -f >*- KJKttWCT©* 

- Rcfclt^EIW©:/ 7 KUJ*i5B£* jt^-ytf— ko,7> 
KUZBHtf:— a***? 7 KL/XKHXK¥R(4 1 , 
42)i> > -f K*$t**tf- KTMXfc** LT 
5 s -* ©Aiii*)*!]*^— ?Ath^e(3 0)(t*« 

K U/ttBHlc— a**fcttJKT**X h C P U J; y > W.T 
KUXtSBlC7 c -*£i2£iiiT£c:£:tc t fcy, £gp©;J?- 
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HSffFfSsROtEffl] 

y ss y sn^-a;* ^ -r Kt -r s p< -f k 

T'KUXfBB^E^ISU 1 . 4 2)t, 

-f^TOtf- K0D7* KUXiSHS^-f KcDT 7 KU 
XtEHlc-a*-y:/c«l8T*X h C P U<fc y, K7 7 KU 
xiBHic^-'S'^jMai-r^ci.hic.fcyx gfiKHK-Kic 

(4 5, 46, 50)<h> 

y , «Bra3»*of-: ? * i ^©x--? t 

*HHfb**(3 1. 8 0)t, T 
[IS3HS 2 ] ^[Z&lfZm^CDT K UXigHlc 

fSLTt«yaT5nrc7.p y k i ornate zm&mi 

Ctl^3 ] Rc3bn*£El«<Z>7' KUTJSBK 

fcW-*fflt<D*»tfv Hi, SIR/*- KicKttSnfcT 5 

[000 1] 

[ilgt±<7>fiJffltfgF] =l>tfa— frSBOfl. 

Ml fr : Rl1.Gii,Bii R12.612.B12 
m 2 ft : R21. 621. B21 R22- 622. B22 
Sg3ft : R31.631.B31 R32.632.B32 

Imff : Rm-|, Gmi, Bmi Rm2, Gm2, Bm2 
[0 0 0 6J 7x7^1 l/tXhCPUrtC^i^frb 
T^TtDRgfRCRu, R12. -Rmn)£BS*aiU jMJRL 
fcT 7 KUXAx~A2x-l*^-LTmi hW^'J 
lc#$ii^ -f-C0«*ji^*?7 - ri.<t:x WhCPU 
fr60)*i;7>lc <£y, I1#- Krt<DC P UtcTRftMcDjSj 

XtV?2 : T 7 KUXA2X~A3X-1 : &3MJRU 



[0 0 0 2] 

ffljf ?ftT^3o Cj7lliT-y y^ttc7)MacintoshTliNuB 
us, I BMtttT)PC/AT«|c7) I SA/UfTS5. £ft6OT 

/ ^xic^mitirz #- K«*c7)/i?- Ksacm 
vt°a-*<Dc pu tT*— Sffl)^yffly*ff3. x> m° 
-yt;ba>kf2-ffic^TCPUwgtfnr 

-TV*- KrtlCt.y^-f^- hS/UM'J, £ 
d^ilCTCPUi^tU ^AtiJ^gPi ©HTflWPx 
-OCD-^yiSy^^+lSo ib^avta- S'v'T.t 1 

[0003] j; y aa««a«%at7«$(c(is b i 
ate, -aoBSfcaRottfflJtMtticatyu softie 

S J: 3 ic L/cA-f 75 -T MlclilH 3 (c^f <fe 3 

IC. ID— KrtlCltiBWJC PUS:ELfc^yU^yn 

[0 0 0 4] CC?, 1I^36©ISS(R, G, B) 

%o K 1 #- K, £ 2 Kfe <fclf»3 K©ffi3fi^ 

- K^tCfclt^T 7 KUXfi5GiS:Ax~A2X-v A2X~A3 
x_i, A3X~A4x-i<tL(c:cT)y 7 KUXttB©MS«*# 

- Klcfe^xV •>7x-< y ; ? L lcj:ytT^.^). *XK 
P UrtOj/^yicti. TSlc^-rm^x n9J6^*5I 

[0 0 0 5] 
[«1] 

»3W - »nW 
Rl3. 613, Bi3"-Rin, Gin, Bin 
R23. 623. B23 — R2n. 62n, B2n 
R33. 633. B33 —R3n. 63n, B3n 

Rm3, Gm3, Bm3---Rmn, Gmn, Bmn 

y ic»*jA*v m 2 #- Krtwc p u iczmmcommm 

: 7" KU7.A3x~A4x-i^jgiRLs PI«lC, 

my k lt b wmr^TZtz 3 #- k A<oy * 
y W3 kaoc p utcTmaoBmo 

3i«gate*-it*o 
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74 : *X I- C P UliSg 1 KT<D$aJI*$7£ 
£*1 U «WStf*7 L L tc R gfg* IDT 7 K 
UT.fcfl'LT** P UF*g<D|5)— ©*ty$fc»9J<D 

Xt^^S : X7 1 -y7 p 4lCfclti)5aS^C0R^tDy 
t 'J s\<DW1*&frhm7-?t\lg. C P U lilft 2 #- KT 

©«nai*7*i£« u »a«<»7 Lfc*j5TM« l/c b 
^ 'j ^«7>«* &^fr&?7-r*i«; c p u am 3 ft- 

®MWIt*7*fi« U $Q3Itf$?7 L/cB#,-ST$0.S LfcG 
B^|5]7' K LT*X hCPU |*9£>p< t 'J lc« 

[0 0 0 7] 

*X hCP UtfcD^-^AaiTJ^*'- K*lCfrl\ ft 
■D. KT0)x-*&3^7£I£*lL&<TW:>5:6 
t^tcisb. ^XhCPUWfiJlfrA^^ ^-sbs 

[0008] -15. juy^^ymmic^zit. 

- KTSttJtosasmfii^is)— rjimmmsom^t i m 

\t. CPUCDLS I rtSPIKD^lC 1 CXDt^— SUCttLT 

SMsfifctayjSLtt^Vx— 5?5aS(cl*jlLTl^t\ 

d t> KWHLfcT-! * K"v|E£T 
£ fctfxZ) □ -ft i\>rs.i Kxtf&m £ ts. % c <h icgSf 
[0 0 0 9] $fc, ^/U^yn-b-y+t«l^lcJ:?.5aSH: 
fc^Tteu Bl— 5 s -* *W&<» C P U IC *f LTEUSU:* 

jioieaifl 5 * < & y . ^-^tsstfssB^-riT*.**.?) 

OX §CPU 7©«l«*BJIl**X H C P U frU y &£>P8 

- KftCD?g£M@CDC P U KttLTHS'Jffl© I D*»»Uc 

[0 0 1 0] 



FT'SoT^ -r^T©^- KO* fr£— -0<D# 

KtTS^'f K*iS#S(4 3)<ts K 

y f RD7 7 KUX«H»c-a*-e*7' KU3JSH 
£S#K(4 1 , 42)i, ;>< -T K*$«5*#- K 

T AX ICW L T 9 - V (O A tH 73^ r1 ^> £ A tti 73#IS 
(30)^ -T^TCOtf- KCOT 7 KUXiEH^^-<>^- 

M7 7 KUXiEHlCx-^iMtiJ-tSiriK^y, ^ 

#- Kff icms©^— > *ix y i^t; rctotctsit enrcx 

-^»iE*IS(4 5, 4 6. 5 0)<t. *3?-KT«y# 

h u->^is^-r^s!^ai l/ w h u->jis#s(4 

|H]^^-tJ:5|W)^k#©(3 1 , 80)<t> fcti^/cCli:* 
[00 11] 

j*34B^-K^lc^oT«. *XhCPU<fcy. huIB 

<D^-ti ; eticoiii#©7' Kux^igfRL^ft^ea^^^- 

(c*y, #-KO— 3*y-f>#- KK»SL *LT 
J 7 KUXBH36E#aJ£J:oT, »y«>#- HOT 7 KU 

^t, <hxhcpuflj^6jintf. nai/taicm— ©# 

-K«««**tlfcO!)iSPfflt«:y» *a*Offi5>J»f^ : E 
[0012] Z. (OmmfE*- KW(Ctt. *X hCPU 

<c y m^rsteJiw*©^— ? (mana*!^— 

^afrT'KUX*, *-f>#- KH*©7* KUXfH«rt 

<t-ri)ii<hic<fey, i mfaom&T-zftt^Tox- 
Kic«iya*ti*o c«>», ##-K(cfet^T(*» t^- 
*»B^So*J»»f^tc* y, ujyji/v/c i ai^cD^fr 

[0 0 13] K7ffl9JiCfro^ft«nH»0>6B 
iclS^ttiL, fro, ^(DK^SilL^^lc, Ifl^b^lSlc 
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l>\ KTflDaWI**?-^ $»cDlt3>iiiLcD|SgUU # 

fsgijicaiTj Lfc©?tiw»tfsa#£ c^fcs, *»b 

Tl* K&St><D£i£tts C<D*-f >«!?- Klc 

[0 0 14] RciittSIIlScDT' KUXfBISKJS 

■*VS) l*» \"X *f£IE?m^/i:NuBusT&*xtf. 

KcDgiSteElcfctlELTi'J U ^TStxfcXa y 

tf. *#- Klc6t**H*«)7 KU*KH4>±tt2ffi 
li. SB*- KlciS^etifcx-f •> 73.^ -y^lc <fc y IS 
m^tlfcXay h I D 
[0 0 1 5] ft* CCW-fV#- K©7* KUXfWM 

SfPt- KBflC, Kfc<fct>^*UXfl-<D§tf- 

/clCsS^LTt»«tl\ (2 0 0)$. *XKCPUfr6© 
=r- »R*|l]U3J:tt. *#- KWMHat^x-r *<D 
l^ifc L<DPSUC> Kffx-* 1/f-f fg^x-* 

£CSfc46. *«^T»P<-f>#- K&St><D£iSl;l\ 
d<D* -f Rc£ft 6<D$U®£^SWlcffi;btrc^ 
ScDT&S. 
[0 0 16] 

<tLT7'y7Vl4±<D "Macintosh! If x"(fcTFT-«: "Ma 
c" tWZ)*MmLtco £<DM a c 1 OTli. ^7/. 
rtlCfe3iMX<hLTNuBus. IEEE1196 NuBusfcMacintosh 
ffllcSlsEL/cMacintoshl I NuBus a.XTCft£NuBus2 0 
iilf'SOfcft^Tfcy. £CDNuBus2 Oli. 10MHz(0 

^p-y^Twrrsv/u^yu-y-7 7. • mx(pimx 

7^>T7 KUX<hx-*<h0557J£fra!£TS)T25 
So -?-<DNuBus 2 0 'V^fP^lCtfitoS 4 *ft£D3£?iJ!JjfE#' 
-K1 0 0(1 0 0-1, 1 0 0-2, 1 0 0-3, 1 0 0-4)5 

-K100I*. famzCPUtT-ft^'J 
illOf-^^iUli, Ma c 1 0|*|CDCPU 1 1 («T 
*X h C P U tn¥.5>)^6t,SlS>t£?yiJ)^- K 1 0 0 
(DC PUfrZ^mfrWZftTZZTi-Tfrtf- t-^'J 
T&So 

[0 0 1 7] X. Ma c 1 Otemcl*. x-^^i'J 1 
2t. Ma c 1 0tNuBus2 0 t ZtztoO-f > 

2 7ifX<hLTNuChip1 3 So X. SMfiJK) 

ffcj?— K1 0 0fci\ NuBus2 0J.xniCt,M5ijD> l-P- 

vumx 8 0 i^j; y fflssaasn* SMfjftf^^- K 1 0 
0 zmmftz i*z,m<»w\m* t. zrc/Aicm^ ens, 

fS. tt5»J3Vhn-;l//tXtt» NuBus2 OKfcttSifcfi! 



[0 0 18] 15(1 NuBus2 OCO^t'JT^^S L 
Tl^S. £<DNuBus2 OTliT 7 KUX^sEfcT^TCDji 
•BjWtai— <^4 G (*'#) / W h (T 7 K UX0OOOO0O0~FFFFF 
FFF)(7)^tC^-rSo ffl)4G/W hcDT'KUT.SBa 
*f-nfft2 5 h$USE<D1 6[IlC#l!lU *<D 

#fij LtcSL±iSL<ommy KUXFOOOOOOO&l^ LFFFFFFF 
F)5X07 hSratPf^ *ODBMffl«BI 6 CDSeEHC^ L 
Tl^S„ CCDXPy hSfSIH:* XP7hOH^UD 
•> HFH(3fcJt<DM*1 6ilS!BT»SC<t:^-r)(D§1 
6M/WhC01 6i@lC^fJ^nx NuBus2 OlCggLfc 
K(ft«tc»-5*v »(5r*Xny KDT'KUT.tfgij 

y^Te.fts.fcdic&^TVstcicDT' Kuxiyy^T 

[0 0 19] 1216(0^01*. 7.P-V HCH'SggLfctf' 

- Ktc^ts/^y v-yy^LTtsy. romisew 

[0020] m 7 li, ^B^Wffi^JKf^*- K 1 0 0 CD 
tMBttittBITSS. NuBus2 0(Cl±, E^L/cfillCT'- 
tfhU->3X 7Kl/7/f-^ zivh-p-yk a. 

-y-r yf<, XP7 h I DCD&fI^S¥<Dfc#>CD!?fflCD 
■< VJ^tfe So 7-fH/->3>BS #CD#- K 
ft^X^-i: LTNuBus2 0±<DS-^ : &'(sg^/c«»<D<l 

[0 02 1 ] KP-yU^©3 0«. NuBusttti 

icijy. NuBus2 0±(D7 7 S»x PVI-P- 

iw 3.-9- <( 'Jr^o&m^mt. mvmfttf- kcds- 
i^i^wtTf- ? cd-^ y is y s„ 

[0 0 2 2] CLC0/Ua> l~P-;U#®3 OtCjJ^Ts 
T 7 K UXWBU* « 3 4 BcDKfPJg^^S 4 0 CD 

mm?? 1 DS5»Ji^gP4 1 fCWLTatMBfttftfiJE* 

OSKMS/Tinay h I DS^5«^gB2 1 «fcy»6 
nSS#(D7.P > h I DS^(^J^liXP-y hCHlC^Jt 
Lfc#-K?**ltf "FC" v HOT 7 K 

UXi5iaicfcttS±Cl 1 / « h (±ffi 2 fir) <t&S) 5K 

y^^, -75. wvmn i DW%jg^gP4 1 ic^lt* 

4 0 F*3<DM?yB)fF I DS^g^SP4 2tC«L*X h C P 

u 1 1 & vm\&H£ntzmmtt i D#^(aefjiftffB$ic 

iS^TTtlStcDTS'J, i¥L<«^T-2E^S)515cyii 
/uT-fcU, CCD7.P-> h I DS^S/iliM^JIMlM DS 
^t. *XhCPU1 1 fr6>NuBus2 0 CDflElccD^F^lC 
3*LT7 7 ^-tX^TtonrcBS<D«$^7 7 KU7.CD±ffi 

iSLfcBtti, SS'£D^-K'^CD7"5'-trX<l:*'M-rSo 
fSv iKDT 7 KUXfJSU#IS3 41*. h C P U 1 1 

LTtU73?nfci^*-dJL7'KL/Xtc«LT 
tPJC^-p^Sy^^fo 
[0023] ^(DiJjfflKB^TP L < 5Zli^S6\ *X h C 
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P U 1 1 £V(0m i £&3*7 KUXa^Z-fLT 7 KUXCD 

- Kl 0 Ol*#34»fF<hLT«lH6L, M^JIME I Dl§ 
^-ScL/c-jt- K 1 0 Ofi^s^^JiSff^^fo * 
7. hC P U 1 1 ^UCD^^ji^T 7 KbXtC, XP7 h- I 
D^tt.XflCtt.Vmtt I D§^#— SLfclVJ?- Kl 0 

[0 0 2 4] ffiifc$JiSlfMS3 1 3$&ZfWi&mffl^®3 2 
COTS -5. 

[00 2 5] am§^^IS4 0 1*. MiK*- K 1 0 0 CD 

mftte&zfmtitzfrx h c p u 1 1 ^ejg^-r^tcoT- 

35 y, BiJiicOM^JiJj^JiS-r^MfJBfF I DWjftlgJg 

gP4 1 1. mmrt \ os^m^-r^M^uM^ i d§ 

^*i5£g|54 2<t, 4#CDtf- KCDrtCQItfc*. M^JKlfE 
B#ICNuBus2 0 t<OVmi%^<D^ *JfRV&Zi2>*'fZ/tf 

^IC, NuBus 2 0 TV K h (HP^ 8 *C0x- £ / <X 

4 4<t, Ta7/l/!(?- h^t'J 6 0£fcl*NuBus2 0± 
^■T§x-^iB!lJiSgP4 5i> Mtf^/cx— 

y p/tMco x - 2 ^mfrwzrc&txD?- $ ihj^sp 4 6 1 

[0 0 2 6] x-'S'lBM^IBS Ott, ^-^BBSJi^SP 

/t'J 6 0 <£ ycOx-? 3: fc liNuBus 2 0fre>C9x— ? 

[0 0 2 7] T^aT'yU^- h^^'J 6 01*. *XhCP 
U 1 1 JtrecQ^'-^Sc/cte&IBCDD S P 7 OfrSCDf 1 - 

[0 0 2 8] DSP7 0B, xi7/l'*-h^ : E l J6 0 

iciBtti-nrc, *xhcpui 1 ^scd^"--?^!^ 

'J 7 1 fc.fcU^Q^Z^t'J 7 2£tl;l§, CC0DS 

<fcCDT35<5, fSs I341C^L/cJ:^IC, CC0DSP7 0 
coftt> y ic— figco c p u fcffli^Tt <*: i\> 

[0 0 2 9] M^lWl/x— ?$ISg7 31*. tat-CPU 
1 1fr6DSP7 0CQx r — fr^y 7 1 -^P-Jf^A;* 

^y 7 ifrZT-zte&vyu?^ UT-z^mti-mz 
r^rctocotcoT-sy. cti^iicr^xhcpui 1 

frSDSP 7 OlCttLTyP-^Atf^VCJ- K?ft 

So 

[0 0 3 0] NuBusCD*Jt£T"l**7. KPU1 1 



6\ giJtlfc!)?- KCD&atffB£*nS/cA6lC E6C0 
feia (C^ L /c <fc -5 ^ g g R O M Kl 0 0±lC#g 

*5P/mi*#K*#^T£3/c46fBiSLTU 

[003 1] J-XT, *5IR§C0Mf iJififP*- Kl 00 CO 51 
5fc0»J<h LI, 1 mm^ti^n 1 / W hgcofe^ 
(C, M, Y, MfrttZmiglT — 4*fcCD#'-K 
1 0 OleTfe^mS'JlcMf'JM.S-r^Ji^eiJlcioTIJi 
fET^o 08lc^X h C P U 1 1 fc.fctfSaitfiJBjtt*'- 
K1 0 OCO^-n-F+lCO^P — ^-V— htC^LT^-So 
f*k MfJlfifF*'- K 1 0 0-1, 1 0 0-2, 1 0 0-3, 1 

0 0-41*. XQ-yhAH, BH, CH, DHlC^tl^fti^t 

[0 0 3 2] Xt7 7S UCTv'T.xACOm^^Vlt 
■T-Sxhs §*'-Kl 0 OCO^iSSAM^n. CtUCJ: 
y&#- Kl 0 Otcfct^TtiXx-v^S 2 1 ICT\ M?"J 
KlfF I D*5SbJgSSi54 1 tfMW&tl. JXTCQBlfFTtafr 
^^•plCJPJiljfP^e-Kt^So ^.(DX^'yyS2 2T- 

&*7.hcpui i jcycox-^aiTi^fo, 

[0 0 3 3] *7hCPU1 Hi, XrvZfS 2lCfcl^ 
T> S^&^T 7 KUX£ "F A"ICLT\ M?Ji&fEB$CD 

hcpui i coya^^T^e+i^tcoT^y, * 
o-3^y-<>#- KtcjifS-r^xfr^o 

• M5"JS)^ I DS^CO^S : #- K 1 0 0-3** -f 
-KiLft^bH dcr)*'-K1 0 0-3g#C0XPy h 

1 "FC"*M5"JB)fFl DS^<hLTtii7J-r^(c: 
n«S<Jt- K 1 0 OCOMfJKlfF I D#^Jg^gP4 2 icm 

y^^n^), 

• is^aiL/w hu->coji^ :*^hcpui 1 <fcy 

COx— ?^lCPffSLT. =&#-Kl OO^SNuBus'N 

x-*{t73-r3i£tc^r*icQ/\*-r h u-xctti73-r^^ 
*^s-r^(c:mi§^- ki o oomfrftuw u 
->*i^gP4 4icgsyii$n§). 

[0 0 3 4] cin^ttW', •^ii^T' KUX^J-XTx 
"FB\ "FC'\ "F D"COHilCt7jy^^.§S(c±!3 

cosu^Jx— ? tfm& 

[003 5] -J5, *#- K 1 0 0 M^JISfF I D 
46, 7 7 KU7 t fJSU^IS3 4t*s h I DS^^gP 

2 i j:y^#eti^xp-> h i Ds^ccnt*^- ki 

0 0 <DT K UX^isECD±ffi 2 «iT» y , tf- K 1 0 0 - 
1, 1 0 0-2, 1 0 0-3, 1 0 O-AlCttLXlttn^n 
"FA", "FB", "FC", 'FD"T*6^/i)i« * 

7.hcpui i^5tU73*nrc, Sim?- ?ic*rr3« 
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fn^tf, »*a*7 , KL/^fl« "FA"<DBtti, #-F 

1 0 O-UCfcl^TO*. JStf5<T)7 Kl/X^- 8rTi>/cA& 
tCXx > y-S 2 3^e7,? > ^S 2 6 JCJt^ b5SBS* 
j^T'FU'T. "F A"lC#oTiti;fr*tt/c:Bu!atf> V-f 

y&StU Xr7yS2 2I'J> ^(Dx-^tUTD*^ 
9. — ^ flS©7j?-Kl 0 0-2-1 0 0-4Tliv g#CD 
X07 h I D^-f-n^tl " F B", " F C ", " F D" T* 
fey, WhCPUl 1 ^yo^&^T 7 FUX "F 
A"£— &L£l^/c46lCX7 1 'y 2 3fr<E>XTv7S 

2 2izmzrzvT\ man Ka>*i;r<D$ij 

^x-'J'li. K1 0 0-2, 1 0 0-3, 1 0 0-41CI* 

ssy&3:ns:i\, 

[0 0 3 6] Xt^^S 21CT. «^ji^7 7 KUX<7)± 

iii«iic, #-ki o o-nc/citixyji^ti^c cm 

li^T 7 FUXtf "F A"(DJg-&t*. K 1 0 0-1CQ3* 
#:7"?-fe7.7*-ftT\ S^ii^T 7 KUX<D±ffi2fii/)> "F 
B"lCt7jyg*>S,t:, ^J§«, #-K1 0 0-2fl)MV 
-?-t7.*nc d(D«fc-5lC^7.hCPU 1 1 <fcy(Z>S*)i 
^FUXtf "FA", "FB", "FC", "FD"<hlH 

(c«jy»ji*cfp, #— Ki 00-1, 100-2, 10 
o-3, 1 o o-4#mic7 7 '?-fcx3'n> T^-t^ftfc*' 
— k i oo tcwLT*aiww7 j -*3B 5 « , ya* ti^o d 

fp<ti^)L;T»^„ 5MBPrett#-Ki ooi*$r£* 

[0 0 3 7] ;*(DX^:/S3TtiCPUfr6<rjS5-& 
^T'KUT.^ "FA", "FB", "FC", "F D"CO 

jiTZzt?. fn?n©#- K1 o o-i, i o 0-2, 

1 00-3, 1 0 0-4lCfc^Z\ 7T7 7S 2 3h si b7*T 
7 7"S24 Kit?*, "ffifUHfPlS^" OWx- * tfSX 
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(54) PARALLEL OPERATION BOARD 

(57)Abstract: 

PURPOSE: To put plural boardsmounted on an extension busin parallel opera tion. 
CONSTITUTION: This board makes parallel operation possible with other boards 
mounted on the extension bus and is equipped with a main board specifying means 
43 which specifies one of the boards as a main board put in charge of signal 
transfer with the busaddress range varying means 41 and 42 which matches 
address ranges characteristic to all the boards except the main board with the 
address range of the main boardand a data input/output means 30 which inputs 
and outputs data to and from the bus by the respective boards including the main 
board; while the address ranges of all the boards are matched with the address 
range of the main boarda host CPU sends data out to the address rangesso that 
the data are inputted to all the boards at the same time. 



CLAIMS 



[Claim(s)] 

[Claim 1]Other boards with which an expansion bus was equipped and a board 
which makes parallel operation possible characterized by comprising the following. 
A mainboard setting means (43) which makes one board a mainboard which makes 
an exchange of a signal with a bus bear out of all the boards. 

An address range alteration means which coincides a peculiar address range in all 
the boards other than a mainboard with an address range of a mainboard (4142). 
A data input/output means (30) to manage input and output of data to a bus on 
each board containing a mainboard. 

Where an address range of all the boards is coincided with an address range of a 



mainboardfrom a host CPUby sending out data to this address rangeA data 
distributing means (454650) established out of data of one group simultaneously 
led to all boards in order to incorporate predetermined data for every boardSo that 
it may overlap with one bus and each data which could distribute on each board 
and was processed on this board may not be outputtedA read-out byte lane 
setting means (44) which reads for every board and sets up a byte laneand a 
synchronizing means which synchronizes read-out between each board so that 
data [ board / each ] processed [ said ] can be read as data of one group (3180). 

[Claim 2]The parallel operation board according to claim 1 which is the slot ID 
number assigned corresponding to a fixing point of the board concerned two or 
more arbitrary bits in a peculiar address range in each board. 
[Claim 3]The parallel operation board according to claim 1 which is the slot ID 
number set up by a DIP switch formed in the board concerned two or more 
arbitrary bits in a peculiar address range in each board. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to other two or more boards with 
which especially the expansion bus was equippedand the board which made parallel 
operation possible about the board equipped with and used for the external 
expansion bus of computer paraphernalia. 
[0002] 

[Description of the Prior Art]In order to perform expansionthe expansion bus for 
equipping with an add-in board is prepared for many computer systems. For 
examplein Macintosh of an apple companyit is an ISA Bus of NuBusand the PC/AT 
machine of IBMetc. The board with which these buses were equipped performs an 
exchange of CPU of a host computerand data through the board. A private bus is 
also in the mainboard equipped with CPU etc. in the personal computer etc.and an 
exchange of a signal and data is made between CPUand a memory and an input 
output section through here. In order to raise the throughput of this computer 
systemit equips with those busesand equips with add-in boards of two or more 
sheetssuch as an operation boardon an expansion busand techniquessuch as 
distributed processing which distributes processing on each boardmay be used. 
[0003]In desiring more nearly high-speed processingas are shown in drawing l and 
it equips an expansion bus with two or more boards and shows in the parallel 
processing and drawing 2 to which parallel operation of those boards is carried 
outA series of processings are divided into two or more batchesand in each board 
connected in columnas shown in the pipeline processing it was made to make one 
batch processand also drawing 3 the processing made into the multiprocessor 
configuration which allotted two or more CPUs is in the same board. 



[0004]Herethe conventional parallel operation in case 1 pixel processes the image 
data which comprises an element (RGB) of three colors according to a color 
element on each three boards shown in drawing 1 is described. The address range 
on the 1st boardthe 2nd boardand the add-in board of the 3rd board Ax-A^It is 
considered as A2X-A3X.! and A 3 x-A 4 x_ 1 (the DIP switch in each board can perform 
setting out of this address range)and it is assumed that the image data which 
becomes a memory in a host CPU from the m line xn sequence shown in the 
following table is stored. 
[0005] 
[Table 1] 

the 1 st row . the 2nd row . the 3rd row . — . The 1 st row [ n-th ] line :. 
R ll G ll B l1 R 12 G l 2B 12 Ri3Gi3B l 3 — R^G^and B^ 2nd line:R 21 G 21 B2 1 R22G22B22R23^23^23 
- R 2 nG 2 nand B 2 n 3rd line:R3 1 G3 1 B3 1 R32G3 2 B3 2 R33G 33 B33 — R 3 nG 3 nB 3 n : The m-th line : 
[ Rm 1 Gm 1 Bm l Rm 2 Gm 2 Bm 2 Rm 3 Gm 3 ] Bm 3 — RmnGmnBmn[0006]Step 1 : All the R 
elements (R n R 12 — Rmn) are read from the memory in a host CPUAfter writing in 
the memory in the 1st board via selected address Ax-A 2 x_ 1 and completing the 
writingdesired image processing (zooming) is made to start in CPU in the 1st board 
with the directions from a host CPU. 

Step 2: Choose address A 2 x-A 3 x_ 1 write all G elements in the memory in the 2nd 
board via this addressand make desired image processing start in CPU in the 2nd 
board similarly. 

Step 3: Choose address A3X-A4X.! write all B elements in the memory in the 3rd 
board via this addressand make desired image processing start in CPU in the 3rd 
board similarly. 

Step 4: A host CPU supervises the end of processing on the 1st boardand writes 
R element processed when processing was completed in the same memory or 
another memory in a host CPU via the address. 

Step 5: If the writing to the memory of processed R element in Step 4 is 
completedCPU will supervise the end of processing on the 2nd boardand will write 
B element processed when processing was completed in the memory in a host 
CPU via the address. 

Step 6: If the writing to the memory of processed G element in Step 5 is 
completedCPU will supervise the end of processing on the 3rd boardand will write 
G element processed when processing was completed in the memory in a host 
CPU via the address. 
[0007] 

[Problem(s) to be Solved by the Invention]In the above-mentioned parallel 
processingin order to have to output and input the data of host CPU ** for every 
board and to have to supervise the end of data processing on each boardthe 
burden of a host CPU is heavyand since there is waiting timethe processing speed 
of the whole system falls. 

[0008]On the other handwhen the batch taken charge of on each board is uniform 
processing time in pipeline processingone line is efficiently processed for every 
processing time of one batchbut. When the processing time of each batch is 



unevenpipeline processing must be performed according to the greatest 
processing timeidle time arises in operation on a board to the batch in which 
processing time is shorter than itand the processing efficiency in the whole 
system falls. Such pipeline processing is effective when performing a series of 
various processings to one data like the inside of LSI of CPUbut it is not suitable 
for data processing with many simple repetitions like image processing which this 
invention makes the processing object. The reason originates in the local bus for 
transmitting the data which dividing a series of processings into unit processing 
processed on the difficult thing and the board to a latter board being needed. 
[0009]In processing by a multiprocessor configurationSince the same data can be 
simultaneously passed to two or more CPUsthe necessity for an address change 
is lost like [ in the case of drawing 1 ]Although data setting can carry out in a 
short timewhen a host CPU incorporates the processing result in each CPUit must 
carry out individually like the case of drawing l and data extraction takes time. This 
method is unapplicable ability at the thing which specifies ID for discernment 
specially to two or more CPUs in a board therefore by which specification was 
beforehand become final and conclusive like a standard bus. This invention is made 
in order to solve the technical problem mentioned aboveand it is a thing. 
It is providing the parallel operation board which attained high speed processing by 
making it the parallel operation purpose. 

[0010] 

[Means for Solving the Problem]A parallel operation board of this invention is 
provided with the following. 

A mainboard setting means (43) which are a board of others with which an 
expansion bus was equippedand a board which makes parallel operation 
possibleand makes one board a mainboard which makes an exchange of a signal 
with a bus bear out of all the boards. 

An address range alteration means which coincides a peculiar address range in all 
the boards other than a mainboard with an address range of a mainboard (4142). 
A data input/output means (30) to manage input and output of data to a bus on 
each board containing a mainboardWhere an address range of all the boards is 
coincided with an address range of a mainboardfrom a host CPUby sending out 
data to this address rangeA data distributing means (454650) established out of 
data of one group simultaneously led to all boards in order to incorporate 
predetermined data for every boardSo that it may overlap with one bus and each 
data which could distribute on each board and was processed on this board may 
not be outputtedA read-out byte lane setting means (44) which reads for every 
board and sets up a byte laneand a synchronizing means which synchronizes read- 
out between each board so that data [ board / each ] processed [ said ] can be 
read as data of one group (3180). 



[0011] 

[Function]In this inventionby an initial stateeach board has a peculiar address 



arearespectivelytherefore each board is in the single operation mode in which it 
operates individually. If it is at the time of this single operation modethe various 
control data which are needed at the time of parallel operation can be set up from 
a host CPU to each board by outputting various datachoosing each 
aforementioned peculiar address. Namelyat the time of single operation modeby a 
mainboard setting meansspecify one of the boards as a mainboardand by and an 
address range alteration means. If the address area of the remaining boards is 
coincided with an address area peculiar to a mainboard and it will be seen from the 
host CPU sideit will become equivalent to the expansion bus having been equipped 
with the single boardand will become the parallel operation mode of this invention. 
[0012]At the time of this parallel operation model -pixel image data is incorporated 
into all the boards by carrying out the writing address of the data (for 
exampleimage data) of the processing object outputted from a host CPU in an 
address area peculiar to a mainboard. Thenin each boardthe control action of a 
data distributing means can perform data processing of zooming for a different 
color element for every board in parallel by extracting a specific color element out 
of incorporated 1 pixel. 

[0013]The color element which constitutes stroke matter can read to a data bus 
simultaneously by reading the color element which was individually performed on 
each board and which has been processed [ each ] to a predetermined data bus by 
a byte lane setting meansand taking a synchronization between each board by a 
synchronizing means in the case of the read-out. By the waysince the confusion 
of control arises if each board outputted the data ready signal and the data 
acknowledgement signal individually on the occasion of read-out of the processed 
data in the data read and each board from a host CPUA so-called mainboard is 
provided and this mainboard is made to bear these control in the gross in this 
invention. 

[0014]Two or more arbitrary bits (in the following examplesthey may be figures 
double [ top ]) in the peculiar address range in each boardBecome the slot ID 
number assigned corresponding to the fixing point of the board concerned when 
the expansion bus was NuBus used by this inventionand if an add-in board is 
generalThe figures of the peculiar address range in each board double [ top ] are 
the slot ID number set up by the DIP switch formed in the board concerned. 
[0015]Herealthough the address area of the mainboard was made into the address 
area peculiar to this mainboardaddress area where the peculiar address area which 
a mainboard and each other board have is another may newly be set up at the 
time of parallel operation mode. (200) Since the confusion of control arises in 
addition if each board outputted the data ready signal and the data 
acknowledgement signal individually on the occasion of read-out of the processed 
data in the data read and each board from a host CPUA so-called mainboard is 
provided and this mainboard is made to bear these control in the gross in this 
invention. 
[0016] 

[Example] Drawing 4 is the whole system chart showing one example of this 



invention. In this exampleMacintoshIIfx(belowreferred to as "Mac") of the apple 
company was adopted as a computer system. In this MadOit has in the system 
NuBus and Macintoshll NuBus (this is called NuBus20 below) which changed 
IEEE1196 NuBus into Macintosh as an expansion busThis NuBus20 is Multiplex 
Buss (the both sides of an address and data are transmitted by the same bus line) 
who operates with a 10-MHz clock. The NuBus20 is equipped with the four parallel 
operation boards 100 (100-1100-2100-3100-4) concerning this inventionand 
parallel operation is made to perform. Each of these parallel operation boards 100 
have CPU and data memory in an insideand this data memory is dual port memory 
whose reading and writing are possible also from CPU of the parallel operation 
board 100 concerned also from CPU1 1 (it is called a host CPU below) in MadO. 
[0017]Mac10 inside is equipped with NuChip13 as an interface for combining the 
data memory 12and MadO and NuBus20. Interconnection of each parallel 
operation board 100 is carried out by the parallel control bus 80 besides 
NuBus20and it is used in order to take the synchronization at the time of carrying 
out parallel operation of each parallel operation board 100. The intact bus line in 
NuBus20 may be used for a parallel control bus. 

[0018] Drawing 5 shows the memory map of NuBus20. In this NuBus20all the 
resources in which an address is possible exist in single 4G (G) byte's (the address 
00000000 - FFFFFFFF) space. 4 G bytes of the address space is divided into 16 
of a 256-M byte fieldrespectivelythe field (the address F0000000 thru/or 
FFFFFFFF) of the divided top is called slot spaceand the details are shown in the 
left figure of drawing 6 . This slot space is divided into 16 M bytes each of 16 of 
the slot OH thru/or the slot FH (it is shown that H of an end is the hexadecimal 
notation)The address of a corresponding slot is assigned based on the board 
position with which NuBus20 was equipped (this address assignment is called 
geographic addressing). 

[0019]The right figure of drawing 6 shows the memory map in the board with which 
the slot CH was equipped. 

There are a register and a data memory area in addition to a ROM area. 

[0020] Drawing 7 is a functional constitution figure of the parallel operation board 
100 of this invention. As illustratedthere is a signal line for exclusive use for each 
signal group of an Arbitrationan address/datacontrola utilityand a slot ID in 
NuBus20. Although an Arbitration is a signal source for an own board to use each 
resources on NuBus20 as a masterit is not used with this board. 
[0021 ]The birth control means 30 follows NuBus specificationconnects each signal 
group of the address/data on NuBus20controland a utilityand each resources of a 
parallel operation boardand controls an exchange of data. 

[0022]In this birth control means 30the address discriminating means 34When 
parallel operation is not specified to the parallel operation ID effective 
specification part 41 in the after-mentioned operation specifying means 40(It 
becomes the usual single operation)the slot ID number (if it is the board with 
which the slot CH was equipped — "FC".) of the self obtained from the slot ID 



number generating part 21 which shows the fixing point of the board concerned, 
top 1 byte [ in / in this / the address range of the board concerned ] (figures 
double [ top ]) — becomingwhen it incorporates and the parallel operation of this 
invention is set up to the parallel operation ID effective specification part 41 on 
the other handThe parallel operation ID number sent out from the host CPU 1 1 to 
the parallel operation ID number specification part 42 in the operation specifying 
means 40 (set up at the time of parallel operation.). 

detailed — after — stating — it being busy and with this slot ID number or a 
parallel operation ID number. When the figures (this is only hereafter called a 
writing address) of a writing address when access is performed from the host CPU 
1 1 to the arbitrary space of NuBus20 double [ top ] are in agreements is judged as 
access to an own board. 

This address discriminating means 34 makes the same control also to the reading 
address outputted from the host CPU 1 1 to the board. 

[0023] Although next explanation of operation describes in detailthe board 100 
whose own slot ID number corresponded functions on the writing address (the 
same may be said of the case of a read-out address) from the host CPU 1 1 as 
single operationandas for the board 100 whose parallel operation ID number 
correspondedthe parallel operation of this invention is made. Since the board 100 
a slot ID number and whose parallel operation ID number do not correspond is not 
access to an own boardthe board does not function on the writing address from 
the host CPU 1 1 at all. 

[0024]The read-out control means 31 and the write control means 32 bear each 
controlwhen there are data read and a write request from the host CPU 1 1 to a 
board. 

[0025]The operation specifying means 40 specifies operation and the function of 
the board 100 concerned from the host CPU 1 1. 

The parallel operation ID effective specification part 41 which specifies the above- 
mentioned parallel operationand the parallel operation ID number specification part 

42 which outputs a parallel operation ID numberThe mainboard specification part 

43 for specifying one of four boards as a mainboard which manages the exchange 
of a control signal with NuBus20 at the time of parallel operationThe read-out 
byte lane specification part 44 for specifying to any of the byte lane divided per 
byte (every [ namely] eight data buses) when there is a demand of data read from 
the host CPU 1 1 data is read by NuBus20When standing in a line per byte and 
changing the data on dual port memory 60 or NuBus20it has the data width 
specification part 46 for reading desired data from the data changed along with the 
data arrangement designation part 45 which specifies the way of being located in a 
line. 

[0026]The data arrangement means 50 locates for it in a line and changes the data 
from the after-mentioned dual port memory 60or the data from NuBus20 
according to the way of being located in a line depending on which it was specified 
in the data arrangement designation part 45. 



[0027]The dual port memory 60 carries out the temporary storage of the data 
from the host CPU 1 1or the data from the after-mentioned DSP70. 
[0028]DSP70 is a kind of processor for processing the data from the host CPU 1 1 
memorized by the dual port memory 60. 

An inside is equipped with the data memory 71 and the program memory 72. 
This DSP is the abbreviation for a digital signal processorand in order to carry out 
high speed processing of a sound or the image datait is designed specially. As 
shown in drawing 4 general CPU may be used instead of this DSP70. 
[0029]The parallel-data course 73 is for writing the data memory 71 and the 
program memory 72 of DSP70 to data and program data from the host CPU 1 1. 
A program downloads from the host CPU 1 1 to DSP70 through this. 

[0030]By regulation of NuBusin order that the host CPU 1 1 may know the variety 
of information of the board with which it was equippeddeclaration ROM as shown 
in the right figure of drawing 6 is required on the board 100but by this inventionin 
particularsince it is unnecessaryit has not indicated. 

[0031]Hereafterthe four boards 100 explain the image data which 1 pixel becomes 
from the color element (CMYK) of 1-byte lengthrespectively according to a color 
element as an example of the parallel operation board 100 of this invention taking 
the case of the case where parallel processing is carried out. It is shown in 
drawing 8 at each flow chart of the host CPU 1 1 and each parallel operation board 
100. The slots AHBHand CH and DH were equipped with parallel operation board 
1 00-1 1 00-21 00-31 00-4respectively. 

[0032]If the power supply of a system is made one at Step S1 initial setting of 
each board 100 will be performed and the parallel operation ID effective 
specification part 41 will be canceled at Step S21 in each board 100 by thisand it 
will become single operation mode so that it may understand in the following 
operations. It waits for the data output from the host CPU 1 1 at the following step 
S22. 

[0033]In Step S2the host CPU 1 1 sets a writing address to "FA"and outputs the 
data (these are called control data) of the following required for the control at the 
time of parallel operation. 

- Specification of a mainboard : this is decided by the program of the host CPU 1 1 
currently created beforehandand presupposes that the parallel operation board 
100-3 with which the slot CH was equipped is specified as a mainboard in this 
example. 

- Specification of a parallel operation ID number : if the board 100-3 is made into 
a mainboardthe slot ID number "FC" of this 100 to board 3 self will be outputted 
as a parallel operation ID number (this is incorporated into the parallel operation ID 
number specification part 42 of each board 100). 

- Specification of a read-out byte lane : in response to the data request from the 
host CPU 1 1when carrying out data output from each board 100 to NuBusspecify 
whether it outputs to which byte lane (this is incorporated into the read-out byte 
lane specification part 44 of each board 100). 



- Data arrangement designation and data width specification : describe this in 
detail later. 

[0034]If this endswhenever it changes a writing address in order of "FB"FCand 
"FD" hereafterthe above-mentioned control data will be sent out. 
[0035]Since parallel operation is canceled to the parallel operation ID effective 
specification part 41 on the other hand with each board 100the address 
discriminating means 34The slot ID number acquired from the slot ID number 
generating part 21 (this is the figures of the address area of each board 100 
double [ top ]and) as opposed to board 100-1 100-2100-3100-4 — respectively — 
"FA"FBFCand "FD" — it wasalthough it is judged at Step S23 whether the writing 
address to control data outputted from the host CPU 11 is in agreementOnly in 
the board 100-1 when a writing address is "FA"Since both addresses are in 
agreementit progresses to Step S26 from Step S23and the control data of the 
aforementioned "specification of a mainboard" outputted in connection with said 
writing address "FA" is incorporated at Step S26and it returns step S22and waits 
for the next data output. On the other hand with other boards 100-2 to 100-4. 
Only by returning from Step S23 to Step S22since own slot IDs are "FB"FCand 
"FD"respectively and are not in agreement with the writing address "FA" from the 
host CPU 1 1The control data of the aforementioned "specification of a 
mainboard" is not incorporated into board 100-2100-3100-4. 
[0036]The control data outputted one after another with the figures "FA" of a 
writing address double [ top ] at Step S2 is similarly incorporated only into the 
board 100-1. If only the board 100-1 is accessed and the figures of a writing 
address double [ top ] change to "FB" when the writing address outputted from 
the host CPU 1 1 is "FA" so that it may understand nowonly the board 100-2 will 
be accessed shortly. Thusboard 100-1100-2100-3100-4 is accessed in orderand 
various control data are incorporated to the accessed board 100 because the 
writing address from the host CPU 1 1 changes to "FA"FBFCFDand order. It 
means that the same control data was set up now to all the boards. This operation 
is the same as the conventional single operation described by drawing 1 . At a 
present stagethe board 100 is still in single operation mode. 
[0037]With outputting the control data of "parallel operation setting out" at the 
following step S3changing the writing address from CPU in order of "FA"FBFCand 
"FD." In each board 100-1 100-21 00-31 00-4it progresses to Step S24 from Step 
S23the control data of "parallel operation setting out" is 

incorporatedandtherebyparallel operation is set up to the parallel operation ID 
effective specification 41 of each board 100. After thisit becomes parallel 
operation mode so that it may state below. 

[0038]Thenby step S4 the image data for 1 pixel (C^M,^,^,) from the host CPU 
1 1 Although parallel outputted to four bus lines (for examplethe bus line B1 shown 
in drawing 9 referred to laterB-2B3B4) of NuBus20the writing address in the 
parallel operation mode in this case is fixed to "FC" which was the 
aforementioned parallel operation ID number. 

[0039]Thusif processed data are outputted by step S4in each board 1 0Oit will 



progress to Step S23 from Step S22and an address judging will be performed. In 
[ since parallel operation is set up to the parallel operation ID effective 
specification part 41 of each board 100 at this time ] each address discriminating 
means 34Since the parallel operation ID number (it was FC) set as the parallel 
operation ID number specification part 42 and the figures (this was also FC) of the 
writing address outputted from the host CPU 1 1 double [ top ] are in agreementln 
all the boards 1 0Oit progresses to Step S27 from Step S23and the image data for 
aforementioned 1 pixel (C^MnY^K, t ) is drawn in a board. 

[0040]Thusif the writing address which sets up a common parallel operation ID 
number "FC" to each board 100and is outputted from the host CPU 1 1 is set to 
"FC'AII the boards 100 come to perform the same operationi.e.parallel 
operationsimultaneously to the instructions from the host CPU 1 land it becomes 
equivalent to NuBus20 having been equipped with the single board 100. 
[0041]Nowthe image data for 1 pixel drawn to each board 100 in the 
aforementioned step S27 (C n M 11 Y n K 1l )By control of the data arrangement 
designation part 45the data width specification part 46and the data arrangement 
means 50. Although color element C n is incorporated into color element M n and 
Y n K n is incorporated into the board 100-1 by separately at 100-2100-3100- 
4respectively and it is incorporated into the dual port memory 60the incorporation 
operation is explained using drawing 9 . 

[0042]The image data (C n M 11 Y 1l K 11 ) to the pixel of the 1st line and the 1st row 
read from the data memory 12 by the side of the host CPU 1 1 1t is parallel 
outputted to the bus line B1 of NuBus20B-2B3and B4 for every color elementThe 
image data (C 1l M n Y 11 K 1l ) is incorporated into all the boards simultaneously 
accessed by the host CPU 1 1 (as shown in 81 it is 4-byte length). 
[0043]Thenwith the board 100-1 color element C n of 1-byte lengththe board 100- 

2 — in color element Y n on the board 100-4color element M n with the board 100- 

3 so that color element K n may be located in a headrespectivelyBy directions of 
the data arrangement designation part 45it is rearranged in the data arrangement 
means 50 (shown in 82). Nextby directions [ specification part / 46 / data 

width ]in the dual port memory 60the data of top 1-byte length is chosen from the 
data of the rearranged 4-byte composition (83 shows)and it is again written in the 
dual port memory 60. Nextthe image data (C 12 M 12 Y 12 K 12 ) to the pixel of the 1st line 
and the 2nd row is readOn the board 100-1 it is color-element C Accepted by the 
same control changing and being carried outand the color element MYand K is 
written in board 100-2100-3100-4 at each dual port memory 60respectively. 
[0044]In the data arrangement means 50if desired data is directly chosen by a 
multiplexer etc.will become unnecessary [ the data width specification part 46 ]but. 
The reason for having provided this is because it becomes possible in setting out 
of data common to each board 100for examplethe data of a coefficient etc. used 
for image data processingto incorporate 4 bytes of data at once if data width is 
specified for exampleas 4-byte length. 

[0045]If it returns to drawing 8 and all image data is incorporated into each board 
100from Step S27it will progress to Step S28 from Step S27and processing of 



expansion of image datareductionetc. will be processed in parallel in each board 
100 by DSP70 in each board 100. If data processing is completed in the board 
1 0Oit will shift to read-out of the image data processed next. 

[0046]After data processing is completed on each board 100progress to Step S29 
from Step S28and 1 pixel of processed image data (CMYK) is read at a time from 
each board 100for exampleare outputted to the aforementioned bus line B1B- 
2B3and B4respectivelybut. The reading control is explained using drawing 10 . 
[0047]In the board 100-1 in the case of read-out of the processed data stored in 
the dual port memory 60. By making a reading address into the pixel of the 1st line 
and the 1st rowand specifying read data width as 1 byte with the data width 
specification part 46By reading only color element C n and performing same 
control also in other board 100-21 00-31 00-4Color element M n Y n and K n are 
readrespectively (92 shows)and it is set to each data arrangement means 50 (93 
shows). Nextin [ in the board 100-1 rearrangement is performed so that said color 
element C n may come to a head by the data arrangement designation part 45and ] 
the board 100-2It is rearranged so that color element Y n and K n which are 
rearranged so that color element M u may come from a head to the 2ndand 
correspond in board 100-3100-4 may be located in the 3rd and the 4th from a 
headrespectively (94 shows). 

[0048]Nextby specifying a read-out byte lane by the read-out byte lane 
44respectivelyBy each color element C 11 M 11 Y ll and K n being read to the data bus 
B1 of NuBus20B-2B3and B4respectively. Each color element C n currently 
rearranged on each board 100M n Y n and K n are read as data (95 shows) of one 
group of 4-byte length. As for this read image datait is incorporated for 1 pixel 
image data (C^M^Y^K^) every at Step S5 by the host CPU 11. Nextwith the 
board 100~2color element C 12 is read by making a reading address into the pixel of 
the 1st line and the 2nd rowln other board 100-21 00-31 00-4color element 
M 12 Y 12 and K 12 are read similarlyand hereafterthe same operation changes and is 
carried out. 

[0049]If it is in single operation mode which reads data onlyfor example from the 
board 100-1 at the time of this read-outlf a reading address is made into the 1st 
line and the 1 st row and 4 bytes is specified with the data width specification part 
46the data of C^C^C^and C 14 can be read at once. 

[0050]If all read-out of processed image data is completedit will return from Step 
S30 of drawing 8 to Step S22and then will wait for the data output from the host 
CPU 11. 

[0051]As mentioned abovein order to shift each board 100 to parallel operation 
modeeach board 100 needs to be in single operation mode at first. Thenafter the 
host CPU 1 1 incorporates all processed image dataat Step S6it sets a writing 
address to "FC" againand outputs the control data of "parallel operation release." 
In [ this control data is incorporated on all the boards 100 which are in parallel 
operation mode still nowand ] each boardBy progressing to Step S25 from Step 
S22 and Step S23and incorporating the control data into the parallel operation ID 
effective specification part 41 parallel operation mode is canceled and it is returned 



to single operation mode. 

[0052]Although NuBus20 (a peculiar address area is automatically set up 
corresponding to a wearing slot position) was adopted as an expansion bus in the 
above-mentioned examplelt can equip with the parallel operation board of this 
invention also to a general expansion bus (a desired address area is set up by the 
change of the DIP switch formed in each board). In that casewhat is necessary is 
just to set up the address range to which each board was assigned by the change 
of the DIP switch to the slots AHBHand CH and DH of drawing 6 . 
[0053]What is necessary is to have used four boards in the above-mentioned 
examplein order that 1 pixel might carry out parallel processing of the image data 
which consists of an element of four colorsbut just to use three boards of this 
invention for 1 pixel to carry out parallel processing of the image data which 
consists of three color elements (RGB) as conventional technology described. 
[0054] 

[Effect of the Invention]As explained abovein this inventionone of the boards was 

specified as the mainboardand the address area of the remaining boards was 

coincided with the address area peculiar to a mainboard. 

Thereforeif it sees from the host CPU sideit will become equivalent to the 

expansion bus having been equipped with the only boardtherefore each board will 

serve as the parallel operation mode in which it operates in parallel. 

taking the data of the processing object outputted from a host CPU on all the 

boardsif it is in this parallel operation mode — ****** — things are 

madetherefore it becomes possible to carry out parallel processing on each 

boardand data processing can be performed at high speed. 
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[Brief Description of the Drawings] 

[Drawing 1] The figure showing the example of wearing of the board at the time of 
making the conventional system perform parallel operation processing 
[Drawing 2] The figure showing the connecting relation of the board in pipeline 
processing 

[Drawing 3] The figure showing the multiprocessor configuration which allotted two 
or more CPUs in one board 

[Drawing 4] The system chart equipped with the parallel operation board of this 
invention 

[Drawing 5] The memory map figure of NuBus which is a kind of an expansion bus 
[Drawing 6] The detail view of the slot space in the memory map of drawing 5 
[Drawing 7] The internal configuration figure showing one example of the parallel 
operation board of this invention 

[Drawing 8] The flow chart which showed the control action of the system 
equipped with the parallel operation board of this invention 

[Drawing 9] The figure showing incorporation of the processed data in Step S27 of 



drawing 8 in detail 

[Drawing 10] The figure showing the output of the processed data in Step S29 of 
drawing 8 in detail 
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